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1/ 



mum\-m (N+i) mm<Dci^-t£iti>\^{t. wi^ffym^m^^-^h±m 
Mfsn TmM<Dm^m^m^ n [ o ] <!: l. huis^ k wM(Dm^m^m^ n [ 

k] (k = 1, 2, • • • , N+l) tLfzt^^ 
n [ 0 ] > n [ 1 ] , 5.0 n[i]>n[i + l] (Vi=h, h+1, • 

• • , h+m ; h, ma^mm 

[l»*S2] n [i] >n [i + l] (Vi=0, 1, • • • , N) 

itmms] mm^^ y v^mt. mm (n+d mm^mt^m (n+2 

) IIJt^WL. 

mmm (N+2) fl^tO^J^j^J/fil^ n [N+2] i:. mM^m (N+l) flJtO^ 
i^jiggilf^n [N+l] tti. 
n [N+l] < n [N+2] 

Iff 4 ] H>jfS±^.K ti. i^'}-tiif^7.^ S G e . F . CI 

. P. N. B. AU Ti. Er. Yb, Nd, Pr. Bi (D(i^-tj: <^ ii^v^-fti 

^N¥SS^75^'0. 0 0 3 p s/nm2/km\XrX'^hZt^mWit-rhinim.2 



^m.m 2003-3074978 



#M 2003-137628 



^-v: 2/ 



. 0 0 4 p s/nmVkmmr-e^lQ, mm^'i^&wimzis^f 

ii}m:^^+2 Op s/nm/kmJ^J.TOM#:8-|i-t:^)-&C<h^Jrfgt<bi-^li5R3S2 

[If 7 1 5 0 n mm±OiliS<^Hlf5c?Sftffi=itCi5V^T:^tfe|^¥tilt75'^'0 

. 0 0 6 p s/nm2/kmJ^:J.T-e^<9. i^R^^?^KmJtt;i3tt-i)V«^Bc<7)¥ 

. 0 0 7 p s/nmVkmJ':i.TT'*l9, mm'^WiWi^mziS^^ :hWiWz^WL(D^ 
J^fi7&^+ 1 p s / n m/ k m\^X±.(Dm'^^^WLXhh^ 1 ^"7 r /^Efe^ , 
m%m'^WiW^'^mzii^^X6^m¥^1^B.i)^0 . 0 0 7 p s / n mV k mJ^:i.T 

^<\KmXit. 5 0 nmi^J.±(Difg<OpJT^i^M'^mziS\^^X^m¥¥^&:^^0 . 0 0 
7 p s / n mV k mJ':JLTt:'^ ^ . miS-^T-<7)^^rtRlci3lt ^rS:R^tS:;5^+ 1 

i^zntx. 

•i^Mii^m^D (A) -e^o. 

F (A) = a A-4+ b A-2h- c + d a2+ e a4 
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2 0 0 3 - 1 3 7 6 2 8 ^- v : 3/ 

a=-24. 495 [ p s / n m/ k m/// m-4] 
b=— 54. 564 [p s / n m/ k m/// ni-2] 
c = 3 5. 0 6 9 [ps/nm/km] 
d=l. 8 8 6 7 [p s/nm/km/;/m2] 
e = 0. 80887 [ p s / n m/ k m/'/u m^] 

G(A, x)=| (F(A)+xD(A))/(l+x) I 

fj:^mm.G (A, x) ^^at/j^i. 

G (A, x) <0. 25 [p s/nmx/km] 

o 

[If 12] n [0] >n [1]. n [l]<n [2].JLon [i] 
>n[i+l] (Vi=2, 3, 2+m;m{±^^m) 

[If^^l 3] 2 5 0 nmm±Oipi(7)fiff^v^ftwitl*ItC'i-in^^V^ftA 

^^^m^T> (A) T'^t). 

F (A) = a A-4+ b A-2+ c + d a2+ e a4 

a=-24. 495 s / nm/ km/ /j m-^ 

b=— 54. 564 [ p s / n k m/;u m~2] 

c = 3 5. 0 6 9 [ps/nm/km] 

d=l. 8 8 6 7 [p s/nm/'km///m2] 

e = 0. 80887 [ p s / n k m/// m4] 
T-^a^n^M^F (A) i:<7)F^T\ 

G(A,x)=| (F(A)+xD(A))/(l+x) I 
^r^r*9iS:G (A, x) ^^aL7ti:#. 

G (A, x) <0. 25 [ps/nm/km] 
4^^M#=^vt7t:-tjEI5:x ^ <!: ^#i!i:^-r^»>)t:^ 1 2 Ktm.<r>it'7 r >f 
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n0^^m^^o. 0 0 3 p synm^/'kmi^yrX-^^Zt^mWLt-t^ityT 

itmm 151 5 0 n m\^i±(D«fg<7ym^-i&mwmz^^^x^m^'f^m:^^ 

0. 004ps/n mV k mi^J^TXh ^ . igBlf^r^^^Jtf::i3tt'2>r^S^tJ:<^ 

[If ^Ji 161 5 0 n m\^j.±.<Dim(Dpn^^^mwmzio\.^x^m¥w-mm-^' 

0. 0 0 6 p s/'nmVkmOTT^)f). HtrfeH/f^?S:S^itl3:fctt^r6«^tS[ 
co^i^jfltTJ*^- 2 0 p sXnm/'kml^X±(DlE'^^nx^^Zt^mW:ti-^^y 

[If 171 5 0 n ml^X±mS,<OPJT^^0:'^mzii\.^X»m^^mm^' 
0. 0 0 7 p s/nmVkmmr-e^f). mm^i^m^mzisn ^^^^^(7) 
¥i^flt75>^> 1 p s n m/ k m;^JL±<7)M'^^fcT'S)^ 1 r ^^EFbT ^ . 

fjiBR;f^V&ft^*^t-;l3V^T5}-t^[^N¥iHlt:6^'0. 0 0 7 p s/nmVkmJilT 
-C-^)«9> MP>'Ta?&S^ittii3tt'2>vSft^tfc<7)¥i^iii7!'-l p s/nm/kmJi;T 

y<^mxii^ 5 0 nmi;X±<Dm,<r)FJx^^^'^mzii\.^Xid'm^'f^m^^O. 0 0 
7 p s / n m V k ml^lTX^ ^ . ifffi-^t: <7)Bf^?K:Rt:::fctt'2.f^S^t{[75i^+ 1 

iSMfi^j t^i&T L , c i5 tt ^ 'i^m^mm-^ tt ^ ?&*5ttk<7)ii^fiJ':J.T 

-e ^ C <h ^ # il^ <h -r ^2. ^ -7 r ^ / s'o 

[m>J^]® 1 91 2 5 0 n ml^J.±m^<^m^^^^i^P^I>Z^t tt^^r^S A 
liZHiLX. 

■&S55'^75^^D (A) -e-^f), 

F (A) = a A-4+b A-2+ c + d A2+ e a4 

a=-24. 495 [ p s / n m/ k m//u m-4] 
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#M 2 0 0 3 - 1 3 7 6 2 8 ^- v : 5/ 

b=— 54. 564 [ p s / n m/ k m/// m~2] 
c = 3 5. 0 6 9 [ p s / n m/ k m] 

d = 1 . 8 8 6 7 [p s m/k m/;£/ m2] 
e = 0. 8 0 8 8 7 [ p s / n m/ k m/// m4] 
T«^^;^tL>l>M^F (A) ^OFb1-C\ 

G(A, x)=| (F(A)+xD(A))/(l+x) I 

^^^rm±G (A, x) i^mLfzt^. 

G (A, x) <0. 25 [p s/nm/km] 

\m^-^2Q\ (N+l) fIitO@:^ia]<7)l?^^T [N+1] [xm 

[mil 

T [N+l] • Vn [0]--n [N + 1? > 1. 0 

T /So 

I»*^2 1] irfeB^^?g^ft^itt;i5tt^f5^ti^;6^'0. IdB/mJ^J.T 
T'^;|>Ci:^#i^t-r'&l»^]®5~7. 11, 1 4 ~ 1 625.^=1 90V^-rtL75Hl 

[i»>|t:^2 2 ] Brfl£R^a-/Sft=^it{Ci3lt'E.fSi*m^75^^3 d B/mJ^:JLT-e* 
[0 0 0 1 1 
[0 0 0 2] 
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^-v: 6/ 



[0 0 0 31 
[0 0 0 4] 
[0 0 0 5] 

^:/)mhnfzity r ^ /<-^^myr-^tix^^^o 

[0 0 0 6] 

mwficm 1 ] 

^iiiJif i^n 5 8 0 2 2 3 6 ^mm^ 

mm'J^mm o o / 1 e 1 4 1 ^^^^yy u y h 
mmw:scm 1 1 

A. Ferrando et al, "Designing the properties of dispersion-flat 
tened photonic crystal fibers". Optic Express, Optical Society of Americ 
a, 17 December 2001, Vol. 9. No. 13, p. 687-697 

mm^:scm 2 ] 

A. Ferrando et al, "Nearly zero ultraflat tened dispersion in ph 
otonic crystal fibers", Optics Letters, Optical Society of America, 1 Ju 
ne 2000, Vol. 25, No. 11, p. 790-792 
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A.Ferrando et al, "Designing a photonic crystal fiber with fla 
ttened chromatic dispersion". Electronics Letters. 18 February 1999, Vol 
. 35, No. 4, p. 325-327 
[0 0 0 7] 

l^l±(Dmmz^^Xm^miZi&'i^-t^mJ&^mLX\^^^j::^--ofZo t^^r, i^^ y 

<mm^Rmr^ ^ y v(DmMii^mzx.h'rw\cx^^fzzt:^^(^. 
mm^n<^mm<7)^mmj^v'mmnm^4:'i^Mmm^'4^^^-^rzo ^<d^W: 

^mm^'^M.ii^>^nxish-t\ ^^^^^^^(^m^j: ^^W(.y y y v y r y^(D^^pm. 
'j^^A^m^mL^^t^^^fam^. jt^^-i&^'Bi^xy y y h ^ 5^5:=^ ^-r^s 55-^1-7 

[0 0 0 8] 
[0 0 0 9] 

mm ^ m^-r ^ tz io<D^m 
m^mtj^m2mM<Dm'^z^ ::jTmittmmi<zm^fhtifzmi-m (n+d mit 

(N{±2m±OMm) ^^L> ^1-^ (N+1) ^it<7)ii.^4'< ^ 4> 1 oti. Wr 



miEijf 2003-3074978 
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mmi:-^^. 3TfI*t<7)¥i^®tJf^^n [0] tL. ^ k flitO^i^lgg^lf^^: n 
[k] (k=l, 2, • • N+1) tLfzt^. 

n [ 0 ] > n [ 1 ] . 1.0 n[i]>n[i + l] (Vi=h, h+1, • 
• • , h +m ; h, miH^mW 

[0 0 10] 
[0011] 

T-f/'ffi, n[i]>n[i + l] (Vi=0, 1, ••• 
, N) <^r?l<^*itf::-r-<i:^#m^ LT^ J:i/>o J: o C-t-;h-(f , ^ y y 

y<<7)m^ii. nu^^hyr^ ^m^mit^^xm^\L. y^y h^j:^nxm^j:^ 

m^^wi.m'k^-r^mmm<D^y T-( y<^m^'r^<D^ziimx$)^. zni^zxy) 

^m\^x±.(r)m^xmt^^xm^\-th(D\,znmxh^ . ^nm: ^lu^mx^^m 

[0 0 12] 

^^m\z^^^ity T 4 ^<xit. ^^yvw.mt. m (n+d mm^rmtfm ( 
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#0 2 0 0 3 - 1 3 7 6 2 8 ^- v : 9/ 

N+2) mML^^L. m (N+2) ^m(r>^i^minmn [n+2] mum (n+ 

1) ISitO^l^iS^Jf ^ n [N+1] tit. n [N+ 1 ] <n [N+2] OKWc^P 
T^ci-Ct^iTfrn-h LT^ iv^o COJ: 9 tci-tL(i\ ft«t:0^i-ffiij<7)i? ^ KM 

[0 0 13] 

^l&0>gi;'(^'S7fc7 T^/s-c(i. ±#.Kfi, M#$^4->'J tfzHGe. 
F. Ci. P, N. B. AK Ti, Er. Yb, Nd, Pr. Bi (D^i^^^j: < t 

LT^) J:v^o «10J:dtci-ti{f\ y ^ y V ^j:^mmmx^ ^^^^mt 
mmm^ ^ < ifp X. ^ <h ^ h r&«=^tt <h Ti^i t?-?jc1- ^ a6 , y^y 

[0 0 14] 

^l§Erac#^^7 T 4 5 0 n mJ^:Jl±<7)ip§0^^v^«^jtt3i3V>THf n:5^ 

[0 0 15] 

^<7)<!:i;. ^igB'T^i&ft^Jtt;i3lt'2.fKiiS^7!)^0. 1 dB/m;iJ.T-e^>.i)^ 
10 0 16] 

¥SJt75^^0. 0 0 4 p s/nmVkmJ':i.T-C*l9. B^^?gc«=^itt3iott^?^« 
^t^[<O^J4j^t7{)^+ 20ps/nm/k m J':J«T<7) ^#55^15: "C^ >! t t LX 
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^-v: 10/ 



m^-t ^^t ^^^m t^j:^o 

[0 0 17] 

TiMfi: V ^ fztbmm^^ 9 - t&i^l" ^ :i t pT 4^ ^ o 
[0 0 18] 

¥±i)S75>^^0. 0 0 6 p s/nmVkmi^AT-e^lQ. Pif^iSftm^ttliott^r^ft 
^tfe(7)^j^jig7{>s- 2 0 p s/nm/kmm_L<7)iE#^t5:-ei)^C<b^#i!!:<b LT 

[0 0 19] 

^igF;f^?&ft^J-ttcibnt'&fEi^ti^;J>^^0. 1 dB/mJ^T-e^^i: 
[0 0 2 01 

^l§H>§ ^ Tfc 7 T ^ / s- ( i , gij K ^ 4^ ^ ^it o p;f ^tt t:: Sit 4^ if ® -tr o ^ 
[0 0 2 11 

miEilf 2003-3074978 
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^-y: 11/ 



W^mm^'O. 0 0 7 p s/nmVkmJ^:J.TT-^0> B^^^fitft^ittC*5lt'5>?S 
«55't!!:<7)¥i^il7&^+ 1 p s / n m/ k mJiJL±<^M#^tJ[T-^^S 1 r ^^'E 
Fb^ i: . F^T^r^ftm^tlCi^v^T^t^gWBJtyO^'O . O O 7 p s / n mV k mJ^JlT 
X'i><0. P)T^i&M'Bitl>^im^-i^0:^n<7)W-i^m^^-l p sXnm/kmJiaT<7) 

[0 0 2 2] 

0. 0 0 7 p s/nmVkmi^T-C^)l9. — 5Ss-e<7)R»f^?Sft Hio{t'i)r^ft^ifc 
75^+1 p s/nm/kmJ^±(?)M'ffi-^tJ(-e, -)^;6^^^MtCfp];5^oT?^«^tJ[;&5' 

[0 0 2 3] 

^^m^z%:^1/ty T 4 y^Xii. 2 5 0 nmJ':Jl±Oilii(7)p;f^r^ftwitl*ItC^S n 

F (A) = a A-4+b A-2+ c + d a2+ e a4 

a=-24. 495 [ p s / n m/ k m/// m-4] 

b=— 54. 564 [ p s / n m/ k m/// m~2] 

c = 3 5. 0 6 9 [ps/nm/km] 

d=l. 8 8 6 7 [p s /nm/k m/// m2] 

e = 0. 80887 [ p s / n k m/;/ m4] 
Xmm^ti^m^F (A) i:<7)Ffl-C\ 

G(A,x)=l (F(A)+xD(A))/(l+x) I 
4^>i)Mi5:G (A, x) ^^^L^cti. 
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^-v: 12/ 



G (A, x) <0. 25 [p s/nm/km] 

ITU-T G. & S 2\,Z^isbhfitzity r ^ f<tLXlu<mm\,zW.'^iiX\^^h 
[0 0 2 4] 

C(7)<!:§. ^igB'f^?feft=^itlcio{t^fEiiJi^75^^0. 1 dB/mJi^TT^b>i)<h 
*f ^ Lv^o -^<7)J: d ITU-T G. 6 5 2 tc^*t)ibtL7t#— ^- K 

[0 0 2 5] 

^^H>gt;'f^^^'7r >f /sT'(±, n[0]>n[l]>n[l]<n[2].E. 

On[i]>n[i + l] (Vi=2, 3, 2 +m \ mii^Bm <^m 

[0 0 2 6] 

^^mi>z^.^±y T 4 y^Xli. 2 5 0 nm^:il_h<7)ililcop;f^r^ft^itl*ltc^Sti. 
^#?SSA tC^^LT. 2Sft^tfe7&^D (A) -e*)l9. 
F (A) = a A -4+ b A -2+ c + d a2+ e a4 
a=-24. 495 [ p s / n m/ k m/'// m-4] 
b=— 54. 564 [p s/nm/'km//t m~2] 
c = 3 5. 0 6 9 [ps/nm/km] 
d=l. 8 8 6 7 [p s/nm/km/// m2] 
e = 0. 80887 [ p s / n m/ k m/// m4] 

T'^^^tL^r^i^F (A) ^<^rBiT% 

G(A, x)=| (F(A)+xD{A))/(H-x) I 
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^j:^m^G (A, x) ^^mLfzt^. 
G (A, x) <0. 25 [p s/nm/km] 

ITU-T G. e 5 2K^tt>htifzityT y^tLxj2:<mmiz^^tix\^^^ 

[0 0 2 71 

Lv^o "lOi^Cfntf, ITU-T G. 6 5 2i^z^it>hn.fzM^~^- Vity 

ft ^ }^P$iJi- ^ ^ <!: pltg ^ 4^ ^ o 
[0 0 2 81 

tS:-e<7):^tS:^^¥fflS7&^^0. 0 0 3 p s X nm'^X kml^irx^^ ^ t^mit-t 
[0 0 2 91 

C<7)i:#. ^Mp>>fa?^*^Jttii3it^m^ilJi^75^0. 1 dB/mJ^lT-e^-ix!: 
[0 0 3 01 

:*:||H>gC#^^-7 r ^ ^^(i. 5 0 n mm±Oi|ii<0B/T^?S:R^ittC:fov^T:S'tS:l^ 
¥iiJt7&^^0. 0 0 4 p s/nmVkmi^jlTT-*)t). p;f^?S«=^ittCi5tt'6?S:R 
5}-tJ[0^i^fi75^+2 Op s / nm/km)^XT(Dm'^^nx^hZt^mm.t-th 
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^-v: 14/ 



[0 0 3 1] 
10 0 3 2] 

^l&^l3^^>2.^-7 r 5 0 n mJ':;±OiliSO^^?S:S=^ittI:fc»/^T^t5:^^ 

¥iilt75>^'0. 0 0 6 p s/nmVkmJ^:JlTT'*f). B^^r^:R=^itt3;fott>g>'^:K 
^^•tJcO^i^jfltTb^- 2 Op s/nm/kmi':Jl±<7)IE#55-tS:-e*^^i:^#iti:-r'2> 

[0 0 3 3] 

W - ^ i&m-t ^ ^ <h 7!»^' pTIfg ^ 4^ -2) o 
[0 0 3 4] 

^^^mK'gh^ity r /m*. son m\^x±.<n^(iy^^Wi^^mz.ii^^x%m^ 

¥iiS>6^'0. 0 0 7 p s/nmVkmJ':J<T-e*)«9 . R'f^?^ft=^^t^;ibnt ^vSft 
^^(D^^W^ 1 p s / n k mm±<7)#S^tfcT-^)^^ 1 ^"7 r ^ /^EPbI 
B'f^?^:R^itt3i3V>T^tS:l^¥aJS75^'0. 0 0 7 p s / n mV k mmTT' 
m'mML^^m-^ii^'sh'^^^'^(r>^-i^m^-\ p s/nm/kmJ^:JlT<7)IE 
#:S^t5[-e*-2>^2fI-7 r ^/sIxPb1<!:. ^^-t ^ Z t irmWitir ;bo Z(Oity r ^ 
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10 0 3 5] 

. 0 0 7 p s/nmVkmJ^:XT-e*)t). -'m'r:<Dmm-i&^l<^iit'f ^i&M'd'n:^'+ 
1 p s/nm/'kmJ':J.±<7)M'ft-^tJ[T% -^^^<b1Mfr3f6];5^oT?g£« 55*^75^'^^ 

[0 0 3 6] 

^^^^t^^^Tt^T /N'(±. 2 5 0 nmJ^Jl±<7)i|ii<7)B»T^?^«=^itl*I(;^in^ 
#V«A{C*tLT, V«5tt^/^^'D (A) 

F (A) = a A-4+ b A-2+ c + d a2+ e a4 
a=-24. 495 [ p s / n m/ k m/'// m-4] 
b=— 54. 564 [ p s / n m/ k m/'/i m~2] 
c = 3 5. 0 6 9 [ps/nm/km] 
d=l. 8 8 6 7 [p s/nm/km///m2] 
e = 0. 80887 s / nm/ km/ fi 

T'^a^ti^M^F (A) ^or^i-e. 

G(A,x)=| (F(A)+xD(A))/^(l+x) I 
'S^'SMmG (A, x) ^^^L/ct^. 

G (A, x) <0. 2 5 [p s/nm/'km] 
^ ^ ?t -r iEm X ^ # X. d <i: ^ -r ^ o 
[0 0 3 7] 

COTfc^r rSft^tSlTi^^^Kfi^tcM^F (A) T'-^x. <b;}^^#-^- 

— ^- K7fe-7 r-r ITU-T G. 6 5 2 ib:h.7t:7l&'7 r t LT 

[0 0 3 8] 
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^-v: 16/ 



[0 0 3 9] 

iiZ'^^ ^ ity y<x- It. m (N+1) mm(7)'^ij[^<Dm^iT [n+i 

] // m <J: L t ^ 
[0 0 4 0] 

T [N+1] • Vn [0]--n [N + lP > 1. 0 
[0 0 4 1] 

[0 0 4 2] 

im 1 ^J&m-J 

[0 0 4 3] 

m^h^m ^ tifzmm^K yr^ ^mxKmm^j:mmi^izmm.mf ^ ti/z i><Dx 

[0 0 4 4] 
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^-v: 17/ 



X'ifPr^ Zt^^X-^^j: <Xi>X \^>mMXi) 0 . J^^>-K 

[0 0 4 5] 

t;{±^^. N2. Ar. Ne. H e 4' i:'/i»^^tf c> tL^o LT(i. H2^^ 

mmmtLx^%:^m^'htix^'^o z(DsmntLx<7)^^u. yr^^mx 

izrB-yXyVijif^^^^^zmiftz^^l^mzpjf^lEtjxmx^fixy^^iho ^j:^. m 

m^t LXH2^j: t'<Di^\i%i^im^^irn£. itm^ifmi^^mm^'t^z t:^^x^ 

-€) o 

[0 0 4 6] 

;h.Tv^^v^) ^>^)ij:/f9^im\^^^Zt^^X^:h:^K Ge. F. CU B. Al 

. RzfT i <7){}.^f^ < ti, ^^■fM^'kmuLxmAmnm^^^Mf&Lxi, x 
js^tnm^^i>zx ^yt^m^^ti. mimmmm^:^^^b^y^^ityr-[^<immir^z 

t:fy^X^^o tfz. G e^mmLXm^m'^mMir^ZtiZX*) ^l--^^ >i!f 

ity ^ )\^^^it^^^-mm^tLxmm-t^zt^mi^t^^^o ttz. ce, p 
. i^Rx/B i<7):}^-^^<ti>\^^'rM^^:muLx$mMmtHm^At^xi>x^^o z 

T^^^«:^?a-r>z, - t;6^'plHgi:=&>5.o Er. Yb> Nd. ^It/P r ^^^4^ 

< tiiy^^-TM-^^M-t^ztizxy)^ itrnm^i^ii^m^ir^zt^mmt^j:^ 

o 

[0 0 4 7] 

E12=^#BSLT. 7fc7r^/n OUov^TMtwi^#IBU|^H^i-«g>t, Z<r>ity t 
'r/^'l 0<^'t''i:>H(i^?L=S:-^i^rV^nTfIit 1 2 *^^tt tlTV^^o -^LT, 
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^-v: 18/ 



THitl 2^rHtf<tdH^'7y K^Jtl 4 e>nTV^.2,o ^ 7 y K^it 1 4 

(i. nrfSit 1 2 ^ffltffll ^llt 1 6 ^> Hi Mitl 6 ^Htr^2^itl 8 
H2flit 1 8 ^HtfH3fIit2 0 i: , II 3 flit 2 0 ^ffltf^4fltt2 2 <i:, ^4 
IIit2 2 ^ffltfH5fM2 4 H5fIJt2 4 ^Htf^^i>jiflit2 6 i:. =^WLT 
v^^o >ltLeHl --HSflitl 6-2 4. :RW^^it2 6{i. ^r^-^sttxt 
|W|$filci^it^nrv^^o Hl^itieti. 6^<7)^7L2 8 ^■^^-ev^.s>o H2^ 
itl8{i. 1 21@<7)^?L3 0 ^-g-^■r-v^^o ^3fIM2 0 (i, 1 S^^O^^LS 2 
^-^^T•V^^o ^4flit2 2 (±. 2 4ffiO^?L3 4 ^^^■ev^^o Il5flit2 4 
{±. 3 0^i<7)^?L3 6 =^-g•^T-u>«2)o -eLT. ^mmt2 6{i^?L=^^^T"V^;t 
v^o C^^^7L2 8-3 6{i. ll»6«li;7^:^t&T-<7)=^^^*±H@de^ tLTis 0 . 

m^-r z> ^^im(D ktmrnm t^Kx^^ho 

[0 0 4 81 

CtLib^?L2 8-3 6 0-9-^X{iRFfMO^ittzp^;^ttT*3f). =fTl|itl 2 <7) 
¥*^®JJf^^n [0] tL> -J A-h^-tisy^VimMl e>-2 0<D^^ 

m^m^n [k] (k=l, 2, 3) tLfzt^. 

n [i] >n [i + 1] (Vi=0, 1, 2) • • • (1) 

[0 0 4 9] 

^Ct:\ umm'^m'S.] (j=l, • • M) UJ:oTl#^^n^fIit<7)¥ 
i^®t»navg«i^ j <7)jSt/f^^N [j] . f [j] t LT. 

[0 0 5 01 

[iS:3l 




• • • (2) 



[0 0 5 11 
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0^Htfm4«i^2 25rWL. m 4mM2 2 (O^i&imiffmn [4] i:.^3«it 
2 0 <7)^1^7f5W^ n [3] t(±. 

n [3] <n [4] • • • (3) 

[0 0 5 2] 

MtC, 2^^]!iSSt^#'5>:)fe-7T'f /N'l OT'(i. 5 0 nm^l±l 0 0 0 nml^lT 
(Oipi(7)p;f^r^«mJ^JCi^v^T-tf"n5^tjft:-(^5^tJf#¥fflJt7^^^ 003ps/nm 
VkmiilTO p s/nmVkmJ'J.±-e^>^ Lv^o 
[0 0 5 3] 

It ^ y^ft^^-tSltT^ft^fii <h ft/hfii <h ^ Draax^ Dmin ^ ^ 
U= (Dmax-Dmin) /IA2-A1I • • • (4) 

o 

[0 0 5 4] 

±ffiL7t:1tii<7)'7lc-7T-r^-f 1 OtCiSi^^T. ^?L2 8-3 6 l^<7)-9-^ X(^— 
^If^t. '^Jx.{f^?L2 8<7)ii:g{i0. 4 9//mT"^)»9. 3 0 OiS^ti 0 . 
7 0 6 /im-e*l9. 3^?L3 2(7)it@{io. 8 6 mT'* «9 . ^?L3 4 OlSgti 0 

, 6 0;t/m-e^f). 2^?L3 eoittiJio. 6 o m-e^)^o -e LT. PMi-^3g 

7LP^<7)t: y ^A(i. 1. 6 m-e^)^o t^oT. v >; :^'7>?.;?^?/3&^<7)/ggtW 
^-ett-e'tL 1 . 4 4 4;S.l/l ^i-^<!:. riT^itl 2<7)TO®ilf^n [0] 1 

. 444t^^«5. mi-ms mM(D^^mtfTm i e ~ 2 o ti. -eti-rti n [ 1 ] 

= 1. 4117. n [2] =1. 3761. n [3] =1. 3419<h4^«9>± 

fia (1) ^^mtz-To tfz^4mi&2 2<D^i^mifxmiin [4] =i. 3953 

t^j:*)^ ±fS (3) ^^mfz-To 'S^iS. m 5^m2 4 (DW-^f^Vxmn [5] {±1 
. 3 9 5 3 -e* . nJi^lt 2 6 1.4 4 4 X^^^o 

[0 0 5 5] 

iii3{±. _hie^j^L/::^7T>r/si 0(D'i^mid-m^i^t:7r:-ry^yT$>^o m 

3liZ7jkiri:^K. 1. 3A/m-l. 8 m m(Di^&mmx-^&^nii- 0 . 5ps 
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^- V : 20/ 



/'nm/km~+0. 5 p s n m/ k mO^HtC Ao Ti3 »} , ■^U^^X-<D5^ 
O O 2 p s/nmVkml^JlTO p s / n mV k mm±T'*^ 

O 

[0 0 5 6] 

^i^t:. ±ieLfc1tii<7)3t-7T^/N'i o^$^3ti->2>:^-^icov>T2o<7):^-^^^ 

[0 0 5 7] 

m l(D:fj-(^-Cii. 1114 tc^-r J: ^ tc, ^^6 0 mm60Rtti^co*"7;^'M$g#:4 
OtC, y^:^1&T-<7)t&T-,'?.±tCBee^n^J:^tC. #7L*4 2^j£-QT2. 1 2 m 
m. 3. 0 5 mm. 3. 7 2 mm> 2. 5 9 mm<D:r:4: 4 i^fl-etie. 12, 
1 8. 5 4 (2 4 + 3 0) com^-V'^mm-^'^<'f^o -eLT, C<7)#^v^'MISf$ 
4 0 =^ 5mmlc]^#L7l:f^. l*I@l^5mm. ^^1^3 6 mm(D:ffy t—mt^ 
US H^-r J: ^ ti. H-^J' 4 6 tlJ: 0»L^5{»^'^^n*^?ILT^mi 0 
0 A^mO^^T-f /•«4 8 ^i-^o :*"7>^'M*t#:4 0 i;7t4 4 *^lt/;^^. 

7\:4 4 01*I®^j:- y^>^'^J[L31-r^C.htCJ: (9. /f^Mtf^?t^®«7)|Hl£itC J; 

[0 0 5 8] 

— ^2 <7):^?St:^ti. EI6 (l^-r J: ^ tc. ^J^mJi^'O. 7 2 mmO:^'^ X n 
V 5 0 ^ 1 ^ t . P^'l^RmV^-^^ 0 . 22mm/0. 7 2 mm, 0. 3 2 mm/ 
0. 72mmx 0. 39mm/0. 7 2mm, 0. 27mm/0. 72mm04 
#«<7):^'^;^^^ If 7 'Jl=5 2 -?-n'etL6 , 1 2, 1 8, 5 4 (2 4 + 3 0):$: 
^y^tSiX, nS3 6mm<7)ir~y^~-^ y y Kl=5 4 Otf t^i XnTT^'; "7 ^j- - A >^ 

[0 0 5 9] 

[0 0 6 0] 

^mmMBJ^i^^ity T ^ /s- 1 0 -ca, ^ ^ y KfSit 1 4 {i±fB ( 1 ) ^(^m 

^.^mfcirX n ^ 3®<7)|Mit 1 6 - 2 0 t, ^Kft^v^iJ t-^i>1HiJ<^)fIJ^-vco 
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ity T -( y«Dm^it. m^^^hm\-r^mz. y r ^ ^rnxum^zy r 
mmmi^j^±(Dmmxmt^'txm\ir:h(7)i,ztmx^^. ztii>zx^jt^i^xm 

[0 0 6 1 1 

mz:^mmmmi>z^^^^yr4y<ioizis\^^x. ^'7yvmmi4ii.m3m 
m2 o^mtsm4mm.2 2^mL. m4mm2 2(DW-i^mfxmn [4] ms 

mM2 o(D3j^ii]m^nmn [s] ^tj^ ±ie (3) ^(Dm%^mfzirx^i<zirtii£ 

[0 0 6 2] 

^mt^f^'BJZi^i^±y T 4 y<l 0 l<Zio\^^X. 5 0 nmm± 1 0 0 0 nm 

i^irm'Si(7^m^i^M^mzis\^^x-{fTn^nx<Did-m^^mm^^o. 0 0 3 p s/ 

nmVk:mJ':lTO p s / n mV k mm±i:-rtL{f, Jt^m(r>itm^^B^Lti 
m<^'m^W^i:ii\iU't ^ - t Ti^t:- ^^fzi6^ m^^)^:^it(Dmm^zmLfzity r -i 

[0 0 6 3] 

im 2 mm^m) 

[0 0 6 4] 
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[0 0 6 5] 

Ztlh^ll2 8-3 4(0"^^ XRZ/\^y^iimm<omi>^m^^tlXii^ . 
1 2 <r>^^mV\m^ n [ 0 ] tL. Y^M 1 4 i)^'^tsm k ^it 1 6 - 

2 2<7)^i^;SJ/f^^^n [k] (k=1.2, 3. 4)i:Lfv:tl^. 

n [i] >n [i + 1] (Vi=0, 1, 2, 3) • • • (5) 
(Dm^^^mtzLX^^ho 
[0 0 6 6] 

±%^Lfzm^<^ity T ^ ^^l Ol3^v^T, ^7L2 8-3 4 d i~ d4<7) ^ 

y^h\iZt^-t^)t(D~m'^m^f^t^mx.{fdi/h = Qi. 3 0 6 2 5. d2/A 
= 0. 4 4 1 2 5, d3/A = 0. 5 3 7 5. d4/'A = 0. 9 3 7 5T-^^o 4' 
ib\ ||5^it2 4<7)^q^L3 6 tlou^Tti. ds/AtiO. 9 3 7 5 tiTv^^ 

, =7 TflJt 1 2 ^7)^^^/|g^Jf^ n [0] (il. 444i:=&l9. ^1-^4 ll^t 1 6 
- 2 2 <7)^±^iStif^{i, ^n-e^L n [1] =1. 4117. n [2] =1. 37 
61. n [3] =1. 3419. n [4] =1. 1046^^0. ±fE ( 5 ) ^ 
^mtz-To J^i^. m^^M2 A<7y^i^m^nmn [5] {i. 1. 1 0 4 6T'^>0. 

^\-mwM 2 6 (Dm^mf^mt i . a a Axh^o 

[0 0 6 7] 

I117{i. ^?LOlf ■yf-A=^-e-tL'eni . 595// m. 1. 73// m. 1. 49 
5 // LTtzt §<7). 3M»07fc'7r ^/N' (-en-P^h.. jfe^r-f/^ l 0 A. 10 
B. lOC-hi-^o) t;ov^TC7)r^R^Mf14^^-ti5^'v-7-e^-5>o 
[0 0 6 81 

TtVT'l'/N'l 0 A (BI7ft«. AT'^i") {i. Wi'Szl. 26//m-l. 66//m 
T-^S^tilT&i- 0 . 4 4 p s/nm/'km~+0. 5 3 p s / n m/ k mT'^> «9 . 
-t'D 55^15: -e CO :^ti:#¥iiJS{iO. 0 0 2 4 p s / n mV k mT-^>5)o -COJ:^ 
(I. 5 0 nmJ':Jl±l 0 0 0 n mj^T<7)ilii<7)Blf^j&S^J^tC;fev^T. -^u^^xc^ 
^m}F^^B.i3^0. 0 0 3 p s/nmVkmJi]LTO p s / n mV k mi^JL±i:i- 
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[0 0 6 9] 

6 . 6 2 p s/nm/km^+Q. OOps/nm/kmtr 
*l9x :^t!i:#¥iiJK(iO. 0 0 3 4 p s/^nmVkmT-ab'&o ^^C. ^Sft 1 
. 4/um-l. 7 /xm'Ci^9:'^Wl.:^^+8. 7 4 p s / n m/ k m ~+ 9 . OOps 
/nm/km-e^)^? , :^tJ[#¥±ijt {± 0 . 0 0 0 8 8 p s / n mV k m-C^)^ 
o COi^tC, 50 nmJ':JL±l 0 0 0 nml^J.T<D^^<Dm^^M^mzii\y^X . ^ 
tJ(#¥ffl«56^0 . 0 0 4 p s / n m V k mJ^I.T 0 p s / n mV k mJ':Jl±-e*b *) 
> P)x^-^&0:wmzisn^'i^^^Wl.<7>W-i^m:^^+2 0 p s/nm/kmmrO p s 

[0 0 7 0] 

i7t:^-7 r-r/n 0 C (117 4"^ H:l|-e^-r) (i. r&ftl. 2 6/im~l. 6 
6 fji mXWiWz^WLi)^- 7 . 9 0 p s / n m/ km — 5. 6 7ps/n m/ k mT 
h^. ^m^^l&mtO. 0 0 5 6 p s/nrnVkm-e^^So ^hK. 
. 2 8//m-l. 6 /u mX-i&M'^nk-^^- 7 . 7 8 p s / n m/ k m~ - 6 . 50 
p s / n m/ k m-e*) . :^tJ[#¥fflj£(± 0. 0040ps/n mV k mT 

5 0 nmJ':iL±l 0 0 0 nm\^J.T<D^<Dm^i^0:jBiti,ZiS\^^X ^ 
^llkt^^mm^^ 0. 006ps/n m V k mJ':ilT 0 p s / n mV k mi^l±X^ 
19. B>f^?^ft^JtHi3{t'i>?Sft:^t^<7)^J^7fit75^'-2 0 p s//nm/kmm±0 p 
s/nm/kmJ^JlT<7)iE#55^tJ[<!:-rtL(i\ ./A^Jt<7)WDMfei2l^. £t^it<7);^- 
/ 3 > -r >f :x - A Tfell^ icii L /cTfc -7 T /N' ^ ||?a-r >2) ^ <i: TSWtg i: ;2> o 
[0 0 7 1] 

i TtiEis n^i-<t ^ ^tt^<7)^7T-r/u 0 A- 1 0 c (i2]8't'> -e^-e' 
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[0 0 7 21 

^f§0>g<O0 3*Mm-JCOV^T|ji.B^i-^o 'Sri^. ±f£Lyt:^ 1 2 
[0 0 7 3] 

/sErBl6 4<h, cn'b^ia:5.CJ^"^2fl7T^/sErBl6 2, 6 4 ^^Cil^EP^ 
6 6 ^H^Tv^^o H 1M7 T -f/sEFBl6 2 5 0 nml^l± 1 0 0 0 nm 

i^J>rmU<Dm^i&^^itiiZis\^^X^m¥W-mm^^O. O O 7 p s/nmVkm 
J':J.TOp s/'nmVkmJ':il±-e^)>), ^f^Bf^?^:R^itt3:fott'l>iSS^tS[W 
i^im^l p s/nm/kmJ':J«±+ 3 0 p s / n k mJilT<7:'^#55-tfe-e*^ 

7&^^0, 0 0 7 p s / n mV k mJiJlT 0 p s /n mVk mJ^Jl±T-* . ^fg^f^ 
^&^mitZ}ii1r:hi&^^n<7)^i^m-^^- 1 p s / n k mJ^JlT- 3 0 p s / n 

[0 0 7 41 

^Oct d 1 M-7 T >r /N'E^ 6 2 uti. ±f£ii 2 mmfm-cum ttzi/ty r 

[0 0 7 51 
[0 0 7 61 

^ ^||lM77>r/N'IErBl6 2. ^^#EFb16 6. tl2tt-7r >r/N'|xr^6 4 
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^-y: 25/ 



^^Xn iizy r ^<i:m^LX i> X^^o ^(^m-k. ^ 1 t /n'EF^ 6 2 Oft 
$L 1 t^2M7T^/sErBl6 4 0ft^L 2i:(i. L1:L2 = 6. 8:8. 3 
^mfz-rXn^z-t^t^t L^^o *MeiJ4*L iRZfL 2 (±. 5 0 0m~5 0 km 

[0 0 7 71 

C<7)^7T ^/^ e O-eti. 1. 2 6//m-l. 6 6 m^O'/Sftwit-eor^ft^]^ 

tJ:c7)^J^fil75?-0 . 9 1 p s/nm/km-+0. 8 4 p s / n k m <!: ^ 0 . 
'i:^^nX(7)^m¥^mmi±0. O O 4 4 p s/'nm2/'kmi:=t^o 
[0 0 7 8] 

o ct ^ ti^^Mff:^Stcf^-5>7fc7 t4 0 J: tL(i\ WDMBm^ v) h> 
[0 0 7 9] 

(^4^ifeff^S) 

[0 0 8 0] 

/<7 0(±. mi OtC^-Ti^tC. 7t7T-r/s-7 0(7)-^ 7 2^><biM7 4'\<h-7 

7 >f / s«i X n fcJ o r lif ® «ii*^'iS^ifiU b L T V > ^ o 

[0 0 8 11 

^<7)^7r^^s-7 OTti, 5 0 nmJ^:J.±l 0 0 0 nm\ikT(7)tifg<^Wx^-^Mj^i^ 
l,Zis\^^X^m¥^m.&-/)^ 0 . 0 0 7 p s/^nmVkmJ-J^TO p s/nmVkm 
J':JI±T'^) . -^7 2T'(7>^^Bff^2^ftlIi3tt'5»?gE«^tS:;6^+l p s/nm/k 
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^- V : 26/ 



mJ':JL±+3 0 p s/nm/kmmro^'^^S-tJf-e^^o -tLX. — ^ 7 2 T^-fb-ftfe 
3Sg 7 4 tC|a]7!>-oT?&ft^ti[7!>^^iI^6tJtCf&T « 7 4 tCiott-S^Sft^mJi-^ 

LTt±. ±IEl|2||Mff^SmH>^L;t:7fe7 r^/'^ 1 0 B c7)ifffi«it ^ffl ^ i: 

7;»^-e§. ^7 4T-<7)7T^/<ifigi: LTti. ±tm 2 mmfmxtm L fz±y 

[0 0 8 2] 

C0^7r /<7 O-eti. 1. 2 6 /urn- 1. 6 6 /u mV<Di^m^m.-^^iiX^ 
8 p s / nm/ Vivat^h 0 p s / n m/ k mH^'fti''5>o 
[0 0 8 3] 

ceo J: -9 iz^mmif^BJU^^^ity t4 /<7 OliZX till. iA^^^T^^oi^ n - i/ 
[0 0 8 4] 

(m 5 

[0 0 8 5] 
[0 0 8 6] 

-tLfj^7L2 8-3 4(7)-»t-f X^S-^/t^'-y^iiRfMcOMtcp^^tLTj^t?, =J T 
^it 1 2 (D^i^JBinm^ n [ 0 ] L. 7 y K^i^ 1 4 ^ k flt^ 1 6 - 

2 2 (D^i^minm^S: n [k] (k=l. 2. 3, 4) t L;^^ 1 1= , ^7 r ^ /s' 1 
0 D(i, 

n[i]>n[i + l] (Vi=0, 1,2, 3) (6) 
(Dm^.^m fz LX o tfz^y y^l OE, lOFti. 

n [ 0 ] > n [ 1 3 . n [ 1 ] < n [ 2 ] . t^-o n [ i ] > n [ i + 
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1] (V i =2, 3) • • • (7) 
[0 0 8 71 

±mLfzm^<7)±y T -( ^< 1 0D~ 1 0 FtCiav^T, ^?L2 8-3 4<7)itSd 

. di/A = 0. 42, d2/A = 0. 43, d3/A = 0. 63, d4/A = 0. 

1 <!:i-^ i:, =irmitl 2<D^i^mtnmn [0] (il. 444<i:^i9, 

4 ^Hit 16-22 <7)^*^jS*f^{ix -tti't'tl n [1] =1. 3826, n [2] 

= 1. 3796, n [3]=1. 3017, n [4]=1. 0941<!:4^«?,± 

IS (6) ^^mfz-to 

[0 0 8 8] 

^ ^c, '^lJx.{«-7T-r^'«l 0 ET-{±, di/A=0. 5 0, d2/A=0. 4 0 
, d3/A = 0. 60, d4/A = 0. 9 ST'^^o t^^oT, n [0] = 1 . 4 4 
4, n [1] =1. 3561, n [2] =1. 3884, n [3] =1. 315 
6, n [4] =1. 0 9 4 I t^j:^). JifS ( 7 ) ^^mfzir^ 
[0 0 8 9] 

tfz. mx.{£ytyT^^^l OFX-ii. di/'A=0. 6 0, d2/'A=0. 4 1 
, d3/A = 0. 60, d4/A = 0. 9 5 -eab'2>o T, n [0] =1. 44 
4, n [1] =1. 3156, n [2] =1. 3855, n [3] =1. 315 
6, n [4] =1. 0941^:^^), ±|S (7) ^^Mtz-to ±y r ^ 

1 0 D~ 1 0 F<7)v^-m^, m5mM2 4(D^i^m^fxmn [5] tin [4] 

L < , nmmM2 6 <7)^i^mi)rmii 1 . 4 4 4 -c^-i)o 

[0 0 9 0] 

EI 1 1 {±. ^?L<7) t: y ^ A ^ 1 . 5 //mt ttzity r ^ y<l ODt. 
F (A) =a A-4+b A -2+ c + d A2+e a4 
a=-24. 495 [ p s Z' n m/ k m/;« m-4] 
b=— 54. 564 [ p s / n rri// k m/'ytt m~2] 
c = 3 5. 0 6 9 [ps/nm/km] 
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d=l. 8 8 6 7 [p s/nm/km/';u m2] 

e = 0. 80887 [ p s // n m/ k m/// m^] • • • (8) 

, x) (i. ^^<7) (9) ^X'^-^hiXho 
[0 0 9 1] 

G (A, x) = I (F (A) +xD (A) ) / (1+x) I • • • (9) 
^CT'{±, x;6^'0. 5 4 4 i:4^>?> J: 9 ^^^{i'^Tv^^o 
[0 0 9 2] 

7t;7T^/s i OD{i. ^— ^- K7t7 T ^/st^^coJtTi/M : 0. b A A tti: 
^ ^n\,zm.^^t>^fiX\Ti=^^fm^-t^^t\Z^^X^ ?Sftl. 3 8//m-l 
. 6 & fxmX\^m.^<r>W^m.^^^(Dm^m^O. 25ps/nm/kmJ:t)/h 
^ <i-^^<i:^^'T'#^o COi^H. 2 5 0 nmmil 0 0 0 n mJ':J.T<7)iIiS<7)Rlf 

nm^O. 2 5 p s/^nm/kinJ: < 0 p s / n m/ k mJ':J.±i: -f^ C t 
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[0122] 

[0 12 3] 

IMLfzm 1 ^M^F^-^.-C-fi. -7 Kflit 1 4 (iJilE ( 1 ) ^^mfzirmi^t 
LT^l~^3^itl 6-2 0<7)3§«ait3OV>T|^^L;^C75^ (1) ^^fli/c 
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